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Effects of a Medical Home and Shared Savings Intervention
on Quality and Utilization of Care
Mark W. Friedberg, MD, MPP; Meredith B. Rosenthal, PhD; Rachel M. Werner, MD, PhD; Kevin G. Volpp, MD, PhD;
Eric C. Schneider, MD, MSc

IMPORTANCE Published evaluations of medical home interventions have found limited
effects on quality and utilization of care.

OBJECTIVE To measure associations between participation in the Northeastern Pennsylvania
Chronic Care Initiative and changes in quality and utilization of care.

DESIGN, SETTING, AND PARTICIPANTS The northeast region of the Pennsylvania Chronic Care
Initiative began in October 2009, included 2 commercial health plans and 27 volunteering
small primary care practice sites, and was designed to run for 36 months. Both participating
health plans provided medical claims and enrollment data spanning October 1, 2007, to
September 30, 2012 (2 years prior to and 3 years after the pilot inception date). We analyzed
medical claims for 17 363 patients attributed to 27 pilot and 29 comparison practices, using
difference-in-difference methods to estimate changes in quality and utilization of care
associated with pilot participation.

EXPOSURES The intervention included learning collaboratives, disease registries, practice
coaching, payments to support care manager salaries and practice transformation, and
shared savings incentives (bonuses of up to 50% of any savings generated, contingent on
meeting quality targets). As a condition of participation, pilot practices were required to
attain recognition by the National Committee for Quality Assurance as medical homes.

MAIN OUTCOMES AND MEASURES Performance on 6 quality measures for diabetes and
preventive care; utilization of hospital, emergency department, and ambulatory care.

RESULTS All pilot practices received recognition as medical homes during the intervention. By
intervention year 3, relative to comparison practices, pilot practices had statistically
significantly better performance on 4 process measures of diabetes care and breast cancer
screening; lower rates of all-cause hospitalization (8.5 vs 10.2 per 1000 patients per month;
difference, −1.7 [95% CI, −3.2 to −0.03]), lower rates of all-cause emergency department
visits (29.5 vs 34.2 per 1000 patients per month; difference, −4.7 [95% CI, −8.7 to −0.9]),
lower rates of ambulatory care–sensitive emergency department visits (16.2 vs 19.4 per 1000
patients per month; difference, −3.2 [95% CI, −5.7 to −0.9]), lower rates of ambulatory visits
to specialists (104.9 vs 122.2 per 1000 patients per month; difference, −17.3 [95% CI, −26.6 to
−8.0]); and higher rates of ambulatory primary care visits (349.0 vs 271.5 per 1000 patients
per month; difference, 77.5 [95% CI, 37.3 to 120.5]).

CONCLUSIONS AND RELEVANCE During a 3-year period, this medical home intervention, which
included shared savings for participating practices, was associated with relative
improvements in quality, increased primary care utilization, and lower use of emergency
department, hospital, and specialty care. With further experimentation and evaluation, such
interventions may continue to become more effective.
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T he medical home concept, which encompasses a di-
verse set of primary care practice models intended to
achieve high quality and efficiency of care, has gained

wide support.1,2 Pilot interventions that encourage primary care
practices to receive recognition as medical homes generally fea-
ture new resources (such as technical assistance and per-
patient per-month fees to support practice transformation) and,
more recently, new payment incentives such as shared
savings.3,4

Systematic reviews and studies of medical home inter-
ventions have reported mixed effects on quality of care and
little evidence of reductions in utilization or costs among
community-based primary care practices.5-10 However, with
few exceptions,11 these studies have evaluated interven-
tions that lacked financial incentives for practices to control
the utilization or costs of care. Moreover, conveners of early
medic al home pilot programs have modified their
approaches over time, potentially enhancing the effective-
ness of their interventions.

We evaluated the northeast region of the Pennsylvania
Chronic Care Initiative (PACCI), a medical home intervention
that was led by experienced conveners and that featured
shared savings for participating practices, thereby creating
direct financial incentives to reduce costs and utilization of
care. We hypothesized that this intervention would be asso-
ciated with improvements in quality and efficiency during a
3-year period.

As detailed elsewhere,7,12,13 a broad coalition of payers, cli-
nicians, delivery system, and government stakeholders for-
mulated the PACCI as a series of regional medical home pilot
interventions. The northeast region intervention began in Oc-
tober 2009, included 2 commercial health plans and an initial
cohort of 29 volunteering small primary care practice sites, and
was designed to run for 36 months. The state selected these
29 practices from among all volunteering practices according
to criteria available in eAppendix 1 in the Supplement. As in
other PACCI regions, the northeast intervention targeted dia-
betes care improvement among adult patients and included
learning collaboratives, web-based registries to generate qual-
ity reports, and practice coaching to facilitate practice
transformation.7 However, the intervention did not exclu-
sively target patients with diabetes; only 3 of the 14 quality
benchmarks for participating practices (details in eAppendix
2 in the Supplement) focused on diabetes.

Participating practices were required to obtain National
Committee for Quality Assurance (NCQA) Physician-Practice
Connections–Patient Centered Medical Home (PPC-PCMH) rec-
ognition as medical homes, by intervention month 18, at “Level
1 Plus” or greater based on 2008 PPC-PCMH criteria (details in
eAppendix 2 in the Supplement). Practices also received
$1.50 per patient per month in “Care Management Pay-
ments,” which were earmarked for dedicated care manager
salaries, and $1.50 per patient per month in “Practice Sup-
port Payments,” which could be used to support other costs
of practice transformation.

Unlike most previous medical home interventions, prac-
tices participating in the northeast PACCI were eligible to re-
ceive shared savings bonuses, contingent on meeting quality

benchmarks, if total spending on their patients was less than
expected in a given year (ie, if savings were observed). Each
health plan could decide its own method for calculating sav-
ings, and the bonus payments could range from 40% to 50%
of calculated savings in each year (details in eAppendix 2 in
the Supplement). Practices faced no financial penalties if ob-
served spending was greater than expected. Participating
health plans also provided each participating practice with
semiannual feedback on hospital and emergency depart-
ment utilization.

On January 1, 2012 (27 months after the pilot began), the
northeast PACCI joined the Medicare Advanced Primary Care
Practice Demonstration, and Medicare became a participat-
ing payer. No other intervention components changed sub-
stantially during the first 3 years of this pilot.

The northeast PACCI intervention had multiple design fea-
tures not present in the southeast PACCI intervention, which
began 16 months earlier.7 Unlike the southeast PACCI, the
northeast PACCI included shared savings incentives and pro-
vided utilization data to participating practices (including lists
of each practice’s patients who had recent emergency depart-
ment visits or hospitalizations). Also, the northeast PACCI
placed less emphasis on early NCQA medical home recogni-
tion than did the southeast PACCI, where monthly per-
patient bonuses (which were larger for higher levels of NCQA
recognition) began as soon as recognition was received.

Methods
We used a difference-in-differences design to compare changes
during a 3-year period in the quality and utilization of care for
patients attributed to practices that participated in the north-
east PACCI and comparison practices that did not participate
in this medical home intervention. The study was approved
by the RAND Human Subjects Protection Committee.

Comparison Practices
Based on lists of practices provided by the 2 participating
health plans, a state contractor selected 29 comparison prac-
tices in northeast Pennsylvania that had the same approxi-
mate composition as the pilot practices in terms of practice
size and specialty (family practice, internal medicine). The
comparison practices were selected after the pilot practices
were identified but before the pilot intervention began. Data
on quality and utilization of care were not used to select
comparison practices.

Survey of Practices
As detailed elsewhere, we developed a survey instrument to
measure practices’ structural capabilities, including use of dis-
ease management, registries, and electronic health records
(EHRs) (instrument available from the authors on request).7,14

We mailed this survey to 1 leader of each participating and com-
parison practice in September 2010, querying baseline capa-
bilities present in September 2009, and we mailed a second sur-
vey in October 2012 to assess capabilities after the third year
of the pilot.
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Measures of Quality and Utilization
Both participating health plans supplied medical claims and
enrollment data spanning October 1, 2007, to September 30,
2012 (2 years prior to and 3 years after the pilot inception date),
for their members who, at any time during this 5-year period,
had 1 or more medical claims for any service with a pilot or com-
parison practice.

To facilitate comparison of our evaluation with evalua-
tions of other medical home interventions, we calculated
claims-based performance measures following recommenda-
tions from the Commonwealth Fund’s medical home evalua-
tors’ collaborative.15,16 These included NCQA Healthcare Ef-
fectiveness and Data Information Set process measures of
quality, modified to account for duration of observation in some
instances; rates of hospitalization (all-cause and ambulatory
care–sensitive); emergency department visits (all-cause and
ambulatory care–sensitive); and ambulatory visits. eAppen-
dix 3 in the Supplement presents measure specifications.

Patient Attribution
Based on the qualifying services detailed in eAppendix 4 in the
Supplement, we attributed patients to the primary care clini-
cians who provided the plurality of qualifying services in each
of 4 periods (the preintervention period and intervention years
1, 2, and 3), with the most recent service breaking ties.7 In sen-
sitivity analyses, we reattributed patients based on the major-
ity (>50%) of qualifying services.

Analyses
We compared the preintervention characteristics and patient
populations of pilot and comparison practices using Wil-
coxon rank-sum and Fisher exact tests. We compared prac-
tices’ baseline and postintervention possession of structural
capabilities using Liddell exact tests.

It is possible that the intervention could affect patients’
likelihood of leaving or staying with their primary care prac-
tices. We tested for this possibility by fitting a linear probabil-
ity model with patient retention (ie, whether a given patient
attributed to a practice in the preintervention period re-
mained so attributed during each intervention year) as the de-
pendent variable and pilot participation interacted with in-
tervention year as the independent variables. We reasoned that
if there was evidence of selection (manifesting as differential
patient retention during the intervention), patients should be
assigned to practices based on preintervention attribution only
(ie, an intent-to-treat approach). In the presence of selection,
patient assignment using sequential cross-sectional attribu-
tion (ie, reattributing patients annually) could lead to biased
estimates of intervention effects.

Among continuously enrolled patients attributed to a study
practice at baseline, the observed rate of patient retention (ie,
same-practice attribution in pilot year 3) was 57.2% among pi-
lot practices and 50.2% among control practices (difference,
7.0% [95% CI, −1.2% to 15.2%]; P = .09 for difference). Be-
cause of this difference in patient retention rates, we per-
formed an intent-to-treat analysis using preintervention at-
tribution of patients to practices.

We evaluated associations between practice exposure to
the northeast PACCI pilot intervention and changes in perfor-
mance on quality measures by fitting linear probability mod-
els with “average treatment effect on the treated” propensity
weights to balance pilot and comparison practices’ baseline
shares of patients from each health plan and performance on
each measure.17 For each quality measure, the dependent vari-
able was receipt of the indicated service, and independent vari-
ables were indicators for period (preintervention and each in-
tervention year), interactions between period and practice
participation in the pilot, indicators for the health plan con-
tributing each observation and patient enrollment in a health
maintenance organization (HMO), and fixed effects (dummy
variables) for each practice.

For measures of utilization, we fit 2-part logistic and nega-
tive binomial models, using propensity weights to balance prac-
tices’ shares of patients from each health plan and baseline uti-
lization rates. The dependent variables were utilization counts
in each period. Independent variables were indicators for pe-
riod; interaction between period and pilot or comparison sta-
tus; indicators for the health plan contributing each observa-
tion and patient enrollment in an HMO; patient age, sex, and
preintervention Charlson comorbidity score18; and practice
fixed effects.

In all models, we used generalized estimating equations
with robust standard errors to account for practice-level
clustering.19,20 Because empirical standard error estimates can
be sensitive to missing data, we included continuously en-
rolled health plan members in the regression models. To dis-
play adjusted data from nonlinear regressions on their origi-
nal measurement scales, we generated recycled predictions and
used practice-level bootstrapping (1000 resamples) to gener-
ate single confidence intervals from 2-part models.21,22 To gen-
erate single P values for display purposes, we fit 1-part nega-
tive binomial models; P values from each part of the 2-part
models are available in eAppendix 5 in the Supplement.

In sensitivity analyses, we substituted logistic for linear
probability models and included patients who lacked continu-
ous health plan enrollment. We considered P < .05 (2-tailed)
significant and conducted data management and analyses
using SAS version 9.2 (SAS Institute Inc) and SQL Server 2008
(Microsoft).

Results
Of the 29 practices that volunteered to participate in the pi-
lot, 1 withdrew before the intervention began and 1 withdrew
during the first intervention year. The remaining 27 practices
completed the 3-year intervention as planned and are in-
cluded for analysis. The pilot and comparison practices were
similar in baseline size, specialty, and patient case-mix (Table 1).

Each pilot practice received NCQA PPC-PCMH recogni-
tion during the intervention: 23 at level 3, 2 at level 2, and 2 at
level 1. Twelve pilot practices were recognized under the 2008
criteria and 15 under the 2011 criteria. Two of the comparison
practices received NCQA recognition during the pilot.
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Twenty-three pilot practices (85%) responded to both the
baseline and year 3 structural surveys, but only 6 comparison
practices (21%) did so, precluding analysis of their responses.
Pilot practices adopted capabilities in performance feedback,
registry use, care management, patient outreach, and elec-
tronic test ordering (detailed results available in eAppendix 6
in the Supplement). All responding pilot practices had EHRs
at baseline.

Pilot participation was statistically significantly associ-
ated with higher performance on all 4 examined measures of
diabetes care quality and breast cancer screening but not co-
lorectal cancer screening (Table 2). These associations emerged
in intervention year 1 for each of these measures, except low-
density lipoprotein cholesterol testing among patients with dia-
betes, for which performance was statistically significantly
greater in intervention year 3 only.

By year 3, pilot participation was statistically signifi-
cantly associated with lower rates of all-cause hospitaliza-
tion per 1000 patients per month (−1.7 [95% CI, −3.2 to −0.03]),
all-cause emergency department visits (−4.7 [95% CI, −8.7 to
−0.9]), ambulatory care–sensitive emergency department vis-
its (−3.2 [95% CI, −5.7 to −0.9]), and ambulatory visits to spe-
cialists (−17.3 [95% CI, −26.6 to −8.0]) and with higher rates of
ambulatory primary care visits (77.5 [95% CI, 37.3 to 120.5])
(Table 3 and Table 4). For all-cause hospitalizations, statisti-
cally significant differences between pilot and comparison
practices emerged in year 2. For all-cause and ambulatory care–
sensitive emergency department visits, statistically signifi-
cant differences between pilot and comparison practices were
present in year 3 only. Rates of ambulatory care–sensitive hos-
pitalization also were lower among pilot practices, but this dif-
ference was not statistically significant.

Sensitivity analyses differed from the main results in one
way only: in logistic models, there was no statistically signifi-

cant association between pilot participation and rates of low-
density lipoprotein cholesterol testing among persons with dia-
betes.

Discussion
To our knowledge, the northeast region of the PACCI is the first
evaluated multipayer medical home intervention to feature
shared savings in addition to the financial resources, techni-
cal assistance, and recognition requirements typical of previ-
ously evaluated medical home interventions. In contrast to
other recent evaluations of medical home interventions among
small primary care practice sites,7-10 participation in the north-
east PACCI was associated with relative improvements in the
majority of quality measures examined, more use of ambula-
tory primary care visits, and lower use of hospital, emer-
gency department, and ambulatory specialist visits.

Why did the northeast PACCI pilot intervention produce
more quality improvements and utilization changes than pre-
vious medical home pilots evaluated by our team and
others?7-10 Our study was not designed to identify specific
mechanisms of improvement, but intervention attributes sug-
gest several possibilities. First, the inclusion of a substantial
shared savings incentive, with shared savings bonus pay-
ments being contingent on meeting quality measure bench-
marks, may have been a particularly strong motivator for prac-
tices to invest and engage more effectively in care management
efforts. Better care management may have contributed to the
higher rate of patient retention that we observed among the
pilot practices relative to comparison practices. Second, pilot
practices received regular feedback from participating health
plans on utilization of hospitals, emergency departments, and
other medical services by their patients. Timely feedback may

Table 1. Baseline Characteristics of Pilot and Comparison Practices

Characteristic

Median (IQR)

P Valuea

Pilot (27 Practices;
17 921 Attributed
Patients)

Comparison (29 Practices;
12 894 Attributed Patients)

Practice Characteristics

Practice size

No. of PCPs 3 (1-7) 3 (1-4) .40

Main practice specialty, No. of practices

Family practice 10 12

.39Internal medicine 8 12

Mixed specialtyb 9 5

Patient Panel Characteristicsc

No. of attributed patients per practice 400 (213-1002) 290 (170-681) .29

Female, % 52 (49-57) 54 (50-61) .37

Age among adults 46 (43-50) 45 (42-50) .98

Age <17, % 10 (3-20) 6 (2-21) .74

Diabetes, % 9 (7-11) 8 (6-9) .08

Charlson score, practice mean 1.25 (0.99-1.80) 1.24 (1-1.69) .77

HEALTH plan, %

A (commercial) 22 (0-96) 33 (0-42) .78

B (commercial) 78 (4-100) 67 (57-100) .78

Abbreviations: IQR, interquartile
range; PCP, primary care physician or
clinician (including MDs, DOs, and
NPs).
a From Wilcoxon rank-sum test for

counts, percentages, and other
continuous variables; Pearson χ2

and Fisher exact tests for
categorical variables. All variables
are calculated at the practice level.

b Any combination of family practice,
internal medicine, and pediatrics.

c Calculated at the practice level
among patients attributed to study
practices in the preintervention
period based on plurality of
qualifying visits.
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have enabled practices to more quickly adjust their efforts to
meet quality and utilization benchmarks.

Third, the northeast PACCI intervention did not include a
financial incentive tied to early achievement of medical home
recognition, potentially enhancing participating practices’ abili-
ties to focus on learning collaborative activities and other pro-
cess improvement efforts. Fourth, all of the pilot practices had
EHRs at baseline. Adopting new EHRs can be stressful for pri-
mary care practices and distract from other efforts to im-
prove patient care.23 Fifth, pilot practices received relatively
high levels of NCQA medical home recognition, with some rec-
ognized under the newer 2011 PPC-PCMH criteria released dur-

ing the intervention. Thus, they may have been better posi-
tioned to implement case management and other advanced
capabilities.

Our study was designed to evaluate a particular medical
home intervention (the northeast PACCI) rather than changes
associated with practice-level implementation of a particular
medical home model. Despite important differences in study
design and setting, we note that studies of medical home imple-
mentation within the Veterans Health Administration also have
found associations with quality and utilization of care.24,25 Like
the practices participating in the northeast PACCI, Veterans
Health Administration primary care practices had access to data

Table 2. Propensity-Weighted, Adjusted Quality-of-Care Differences Between Pilot and Comparison Practices
Among Continuously Enrolled Patients

%b

P ValuePilot Comparison Difference (95% CI)
Diabetesa

HbA1c testing

Preintervention 93.5 93.5 NAc NA

Intervention year

1 94.4 88.2 6.2 (1.9 to 10.5) .005

2 95.0 90.7 4.2 (−0.1 to 9.2) .09

3 92.1 83.9 8.3 (2.3 to 14.2) .007

LDL-C testing

Preintervention 90.5 90.5 NA NA

Intervention year

1 90.8 86.5 4.3 (−2.1 to 10.6) .19

2 91.8 86.3 5.5 (−0.9 to 11.9) .09

3 88.1 79.6 8.5 (0.3 to 16.7) .04

Nephropathy monitoring

Preintervention 78.0 78.0 NA NA

Intervention year

1 87.7 66.2 21.5 (14.4 to 29.6) <.001

2 87.2 71.4 15.8 (7.0 to 24.6) .001

3 85.6 70.2 15.5 (5.4 to 25.5) .003

Eye examinations

Preintervention 55.2 55.2 NA NA

Intervention year

1 58.0 42.5 15.5 (7.4 to 23.6) <.001

2 54.5 44.9 9.7 (−0.5 to 19.8) .06

3 51.2 39.2 12.0 (2.8 to 21.1) .01

Breast Cancer Screeninga

Preintervention 81.4 81.4 NA NA

Intervention year

1 83.0 78.9 4.1 (2.0 to 6.2) <.001

2 82.7 75.9 6.8 (4.5 to 9.0) <.001

3 80.5 74.9 5.6 (2.9 to 8.3) <.001

Colorectal Cancer Screeninga

Preintervention 37.1 37.1 NA NA

Intervention year

1 43.4 42.9 0.5 (−1.3 to 2.3) .57

2 47.4 47.3 0.1 (−2.3 to 2.5) .95

3 50.0 51.1 −1.1 (−4.0 to 1.7) .44

Abbreviations: CI, confidence
interval; HbA1c, hemoglobin A1c;
LDL-C, low-density lipoprotein
cholesterol; NA, not applicable.
a Measure denominators are 674 pilot

and 258 comparison patients for
diabetes measures, 2316 pilot and
1714 comparison patients for breast
cancer screening, and 4072 pilot
and 2410 comparison patients for
colorectal cancer screening.

b Percentage point estimates are
propensity-weighted recycled
predictions from linear probability
models adjusting for practice
baseline score, health plan
contributing each observation, and
whether each patient was enrolled
in a health maintenance
organization product at the time of
the observation. Differences,
confidence intervals, and P values
correspond to marginal differences
from the linear probability models.

c Because of the inclusion of fixed
effects for practices, regression
models do not estimate
preintervention differences
between pilot and comparison.
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on their patients’ utilization of hospital and emergency de-
partment services, potentially enhancing their abilities to func-
tion effectively as medical homes.

To our knowledge, there are 4 prior evaluations of medi-
cal home interventions that have found statistically signifi-
cant reductions in 1 or more measures of hospitalization or
emergency department utilization.9-11,26 The relative rate re-
ductions in these evaluations (6%-18% for all-cause
hospitalizations11,26; approximately 30% for all-cause emer-
gency department visits10,26; and 12% for ambulatory care–
sensitive emergency department visits9) were comparable to
or greater than those observed in the northeast PACCI, with
mutually overlapping confidence intervals surrounding these
point estimates. We note, however, that multiple other medi-
cal home intervention evaluations have not detected such
effects.5-8 By examining design differences between medical
home interventions, the reasons for these discrepant results
may become clearer.

We saw declines in quality measure performance and pri-
mary care ambulatory visit rates among comparison prac-
tices. These decreases may have been due to prospective pa-
tient attribution, which required that patients visit their
primary care practices in the preintervention period but not
thereafter. Also, performance on most evaluated quality mea-

sures was high at baseline, limiting room for improvement in
general. It is also possible that unobserved changes in north-
east Pennsylvania during the study period (which coincided
with an economic recession) could have reduced primary care
visit rates and use of recommended treatment and preven-
tive services.

Our study has limitations. First, unobserved differences
between pilot and comparison practices could affect our re-
sults, despite application of propensity score weighting and
statistical adjustment. Second, the findings we observed may
not generalize to other settings, other types of primary care
practices, and other medical home initiatives. Third, the range
of quality measures for which sufficient sample size existed
was limited, and we did not assess changes in patient or cli-
nician experience. Fourth, complete data on the costs of imple-
menting the northeast PACCI intervention (eg, the costs of prac-
tice coaching) and on shared savings payments made from
health plans to participating practices were unavailable to us.
Therefore, financial effects of the pilot could not be esti-
mated. Fifth, patients in the main evaluation models were en-
rolled continuously in commercial health plans, and no data
on patients’ sociodemographic characteristics were available
for analysis; these characteristics of the evaluation may limit
the generalizability of findings to patients lacking continu-

Table 3. Propensity-Weighted, Adjusted Differences in Utilization of Hospital Care Between Pilot
and Comparison Practices Among Continuously Enrolled Patients

Hospital Visits

Rate Per 1000 Patients Per Montha

P ValuePilot Comparison Difference (95% CI)
Patients, No. 10 548 6815

Hospitalizations

All-cause

Preintervention 7.0 7.0 NAb NA

Intervention year

1 7.3 8.8 −1.5 (−3.1 to 0.2) .07

2 7.4 9.2 −1.8 (−3.3 to −0.2) .001

3 8.5 10.2 −1.7 (−3.2 to −0.03) .006

Ambulatory care–sensitive

Preintervention 0.5 0.5 NA NA

Intervention year

1 0.5 0.7 −0.2 (−0.6 to 0.2) .21

2 0.8 0.9 −0.1 (−0.5 to 0.4) .67

3 0.8 1.0 −0.2 (−0.6 to 0.3) .52

Emergency Department Visits

All-cause

Preintervention 23.9 23.9 NA NA

Intervention year

1 24.5 27.5 −3.0 (−6.6 to 0.5) .09

2 26.3 28.4 −2.1 (−5.6 to 1.1) .29

3 29.5 34.2 −4.7 (−8.7 to −0.9) .001

Ambulatory care–sensitive

Preintervention 13.5 13.5 NA NA

Intervention year

1 13.5 15.0 −1.4 (−3.8 to 1.1) .11

2 14.5 15.6 −1.2 (−3.8 to 1.3) .16

3 16.2 19.4 −3.2 (−5.7 to −0.9) <.001

Abbreviations: CI, confidence
interval; NA, not applicable.
a Point estimates for utilization and

utilization differences are
propensity-weighted recycled
predictions from 2-part logistic and
negative binomial regression
models adjusting for baseline
utilization rates; patient sex, age,
and Charlson comorbidity score;
health plan contributing each
observation; and whether each
patient was enrolled in a health
maintenance organization product
at the time of the observation.
Confidence intervals are bootstrap
estimates from these 2-part models;
P values are from 1-part negative
binomial regression models.

b Owing to the inclusion of fixed
effects for practices, regression
models do not estimate
preintervention differences
between pilot and comparison.
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ous health insurance and to patient populations dissimilar to
the one we studied. Sixth, we lacked complete data on any
structural transformation that may have occurred among com-
parison practices.

Conclusions
More than 100 medical home interventions are under way
in the United States.4 They vary considerably in the mix of
new resources, technical assistance, contractual obligations,
performance measures, and incentives available to primary
care practices. We believe evaluation results from the first 3
years of the northeast Pennsylvania Chronic Care Initiative

offer guidance for program designers and policy makers.
Medical home interventions that incentivize activities in
addition to structural transformation may produce larger
improvements in patient care. In particular, providing
shared savings incentives and timely availability of data on
emergency department visits and hospitalizations may
encourage and enable primary care practices to contain
unnecessary or avoidable utilization in these settings. Addi-
tional studies will be needed to determine empirically
whether these features or others are indeed the key “active
ingredients” in medical home interventions. Continuing
experimentation and careful evaluation of the features of
medical home interventions can inform the design of future
programs intended to strengthen primary care.
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